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1. Introduction
The Coordinated Multi-Point (CoMP) study item was restarted at RAN#50 plenary meeting with a revised SID [1], where the evaluation of the performance benefits extends to cover the following scenarios:
· Inter- and intra-site CoMP in homogeneous macro network 
· Coordination between a cell(s) and the distributed RRHs connected to the cell(s): negligible latency is assumed over the interface between a cell(s) and the RRHs connected to the cell(s). The RRHs may or may not form separate cells from the cell to which they are connected. The coordination between amongst different 
· Coordination between different cell layers and within a cell layer in heterogeneous networks: coordination is performed between a macro cell(s) and small cells in the coverage of the macro cell(s). The small cells may be non-uniformly distributed in the coverage of a macro cell(s). 
In the CoMP simulation assumptions agreed at RAN1#63bis [2], the deployment scenarios related to heterogeneous network with low power RRHs are further categorized. Moreover, according to the chairman’s note [3], the expectations for CoMP to be discussed at RAN1#64 are listed below:
· Initial evaluation results for Phase 1
· Further details of scenarios, especially for Scenario 4
· Proposals for backhaul constraint modelling (latency, capacity) 
In this contribution, we express our views on the deployment scenarios related to the heterogeneous network with low power RRHs.

2. Discussion on deployment scenarios
An illustration of heterogeneous network with low power RRHs can be shown in Figure 1, where the low power RRHs are installed remotely via optical fiber interface such as the common public radio interface (CPRI) to achieve capacity/coverage enhancement. Also, the negligible latency and the high capacity for the backhaul link can be assumed. RRHs own the advantage of easy engineering so that they can be mounted on the wall, the platform or the tower free from the space limitation of the equipment room. Hence, they can be flexibly deployed at conference halls, exhibition centers, tunnels, metros and high-speed railways. 
The RRHs can be connected to same eNB, different eNBs or baseband units (BBUs) in the baseband pool. In the case of the baseband pool, many BBUs can be gathered and installed in an existing equipment room to help operators decrease the requirement of new equipment rooms. Especially, the Macro eNB can be divided into high power RRH and BBUs placed in the baseband pool too. BBUs can share air conditioning in the same equipment room with other existing telecommunication equipment to further reduce the energy consumption. The CoMP cooperating set defined in [4] may comprise some RRHs belonging to an eNB for the intra-site CoMP operation, some RRHs belonging to different eNBs for the inter-site CoMP operation, and various combinations among RRHs connected to a baseband pool for the intra-site/inter-site CoMP operation.
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Figure 1:  An illustration of heterogeneous network with low power RRHs
As mentioned in the agreed CoMP simulation assumptions [2], the scenarios related to the low power RRHs can be further divided into: 
1. Scenario 3: Heterogeneous network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have different cell IDs as the macro cell.
Similar to macro+pico scenario, the introduction of low power RRHs with different cell IDs is to efficiently offer higher traffic in hotspots and enhance the overall system capacity. The major difference between macro+pico and macro+RRH is the capability of backhaul link, which directly affects the usage of different CoMP schemes [5]. The negligible-latency and high-capacity backhaul link can be expected in scenario 3. However, in macro+pico scenario, control/data is exchanged via X2 interface, which might be high-latency and low-capacity. Accordingly, all CoMP transmission schemes can be applied in scenario 3 while in macro+pico scenario, some CoMP scheme like joint processing (JP) would suffer from the limited backhaul capability. Therefore, it seems crucial to identify the performance gap between these two scenarios while operators weigh up the deployment cost between the high-latency and the low-latency backhaul links.
Proposal: It should be made to evaluate and compare the performance gap between scenario 3 with minimal latency backhaul modeling (in the order of μs) [4] and macro+pico scenario with high latency backhaul modeling for the reference of operators’ deployment.
2. Scenario 4: Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the marcocell.
In scenario 4, multiple RRHs share the same cell ID, transmit the same signals like synchronization signals and reference signals and can be configured as one logical cell. Therefore, the intra-cell transmission schemes can be applied directly. We consider the main goal of this scenario is not to improve the system performance via CoMP schemes, but to make up the coverage holes and to maintain the communication quality. One of the examples suitable for this scenario is the high-speed railways due to the following reasons. 1) The distributed RRHs overcome the problem of weak coverage areas along the railway such as mountains, bridges and tunnels. 2) It offers good policy for frequent cell handoffs. The high-speed trains often run more than 300 Km/h and greatly shorten the time period a UE stay in a cell and increase the attempts of cell reselection and handover. Hence, if the overlapping coverage area between cells is not large enough, UEs on the high-speed trains suffer from the increased handover failure rate and call drop rate at cell edges. Scenario 4 could extend the logical cell coverage and reduce handover attempts by UEs on the high-speed train to maintain the communication quality.
Proposal: The evaluation of the performance benefits for scenario 4 should be with low priority.

3. Conclusions

In this contribution, we make investigations for heterogeneous deployment scenarios with low power RRHs. Moreover, we present two proposals as follows.
Proposal: It should be made to evaluate and compare the performance gap between scenario 3 with minimal latency backhaul modeling (in the order of μs) [4] and macro+pico scenario with high latency backhaul modeling for the reference of operators’ deployment.
Proposal: The evaluation of the performance benefits for scenario 4 should be with low priority.
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